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Abstract:Maintaining good oral hygiene, reducing the presence of dental plaque in the mouth is an important 
part of the everyday lives of patients. The importance is even greater in patients undergoing orthodontic 
treatment. The aim of this study was to assess the oral hygiene behavior among the patients during orthodontic 
treatment with fixed appliances. One hundred and two orthodontic patients (65 female) and (37 male) treated 
with fixed appliances were studied. Patients were requested to fill out a structured questionnaire about oral 
hygiene behavior after placement of fixed orthodontic appliances. Results showed that 65.68 % from the 
patients brush their teeth twice a day. Most of them, 68.63% use orthodontic tooth brush and 78.43% use fluorid 
toothpaste. 33.33% from the patients use interdental brushes and 81.37% of them are using mouthwash 
solutions. Percentage of regular and occasional uses of dental floss were 7.84% and 21.57%. Oral hygiene 
instructions are necessary throughout the entire orthodontic treatment and they need to be strengthened. 
Patients undergoing fixed orthodontic treatment are required to be educated and motivated to maintain their 
oral hygiene on a high level. 
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I. Introduction 
Orthodontics is a specialized field in dentistry that deals primarily with prevention, followed by 
diagnosis and treatment, and correction of irregularities in teeth and jaws. Malocclusions affect oral functions, 
cause speech impediment disorders, difficulty in swallowing, mastication itself becomes difficult due to the 
present incorrect occlusion. Orthodontic treatment plays an important role in the improvement of the patient's 
facial aesthetics, which also affects the self-esteem of the patient. Maintaining good oral hygiene, reducing the 
presence of dental plaque in the mouth is an important part of the everyday lives of patients. The importance is 
even greater in patients undergoing orthodontic treatment, where it is necessary to enhance itto avoid side 
effects such as gingival inflammation, periodontal complications, enamel demineralization and dental 
caries.Demineralization of the enamel is considered to be the most important notable iatrogenic factor in 
orthodontic treatment with fixed appliances.[1] Oral hygiene habits are crucial during the orthodontic treatment 
itself because improper hygiene results in an increased accumulation of dental plaque on braces and teeth. 
Dental plaque control can be accomplished in two ways with mechanical and chemical plaque control.[2] 
Toothbrushing as a mechanical plaque control during orthodontic treatment should include, besides the use of 
regular and electric toothbrushes, the use of special orthodontic brushes as well as interdental brushes.[3] At the 
same time the technique and frequency of brushing are extremely important for improving the indices of oral 
hygiene.[4] The use of the dental floss allows better removal of the dental plaque in the interdental space, and 
particularly important for good plaque control in this area is professional dental cleaning as well as regular 
controls.Daily use of fluoride toothpastes as well as the use of mouthwash solutions as chemical methods of 
plaque control additionally affect oral hygiene during orthodontic treatment.[5] [6] 
Good oral hygiene during orthodontic treatment with fixed appliances and proper-balanced diet 
provides good oral health in the patient. In addition to the recommended appropriate instructions by the 
orthodontist, most patients with fixed appliances who are undergoing orthodontic treatment usually can maintain 
a satisfactory standard of dental plaque control and properly maintained oral hygienein a very short period. 
Patient motivation throughout the treatment affects oral health, but it tends to decrease in the middle of 
orthodontic treatment, resulting with worsened oral health, while at the end of treatment it increases due to the 
approach to the elimination of fixed appliances. [7] 
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II. Material and Methods 
The study included a total of 102 patients who were undergoing orthodontic treatment in a private 
specialized clinic in Stip, Macedonia. Of the total number of patients, 65 were women and 37 were men, aged 
15 to 35 years. Patients were treated by an orthodontist and they personally filled the questionnaire. The 
questions in the questionnaire were of great importance for oral hygiene during treatment and concerned the 
type of toothbrush, brushing frequency, type of toothpaste as well as the use of the dental floss, interdental 
brushes and mouthwash solutions. Patients who filled out the questionnaire below were in the presence of team 
members who are doing the research, so that if they have some hesitations they can talk to them directly. All 
patients in this study have been advised of the privacy of their data collected in this process and only those who 
gave their consent are included in the research. 
 
 
Figure 1: Questionnaire distributed to patients 
 
Inclusion criteria: 
1. Patients undergoing orthodontic treatment with fixed orthodontic appliances; 
2. Patients aged 15-35 years; 
3. Patients who have agreed to be included in the study and completed the questionnaire. 
Exclusion criteria: 
1. Patients with clinically apparent gingival inflammation; 
2. Patients with dental caries on anterior or posterior teeth observed during orthodontic therapy; 
3. Patients who are not regularwith their controls at the orthodontists. 
The results of the research were hand-processed, and a specialized computer software - Statistica 9 for Windows 
and Microsoft Excel 2012 was used. The processed data are shown in graphs and tables. 
 
III. Results 
One hundred and two patients treated with fixed appliances were studied. Most of them were femalebetween 15-
25 years.(Table 1) 
Table.1. Age groups and number of patients in each group 
Gender / Age 15-25 26-35 
Male  23 14 
Female 40 25 
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Approximately 66% of the patients clean their teeth in the morning and before going to bed, 24.52% in the 
morning and 9.8% after every meal. In case of inability to brush after meals, 90.2% rinsed their mouth.(Table 2) 
 
Table 2. Oral hygiene behavior 
Frequency of toothbrushing  
Once a day 24.52% 
Morning and before going to bed 65.68% 
After every meal 9.8% 
  
   If toothbrush is not available after 
meals how do you cleen your teeth 
 
Rince the mouth 90.2% 
Toothpicks 9.8% 
Others 0% 
 
In relation to the oral hygiene behavior after placing fixed appliances, it was found that: 78.43% used fluoride 
toothpaste and 21.57% used fluoride free toothpaste. (Table 3) 
 
Table 3.Selection of toothpaste 
 
The results of our study showed that out of total 102 patients undergoing fixed orthodontic treatment most of 
them 68.63% chose orthodontic toothbrush, 21.57% conventional toothbrush and 9.8% chose electric toothbrush 
to maintain oral hygiene.(Table 4) 
Table 4. Selection of toothbrush 
 
Regarding the supplemental tools, percentage of daily and occasional uses of dental floss were 7.84% and 
21.57% (interdental brush 33.33% and 14.71%,mouthwash solutions 81.37% and 8.82%). (Table 5) 
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Table 5.Additional supplements 
 
 
IV. Discussion 
Fixed orthodontic appliances contribute to the additional retention of food around brackets, archwires, 
ligatures, hooks, bands so it is recommended that patients brush their teeth immediately after each meal. During 
orthodontic treatment, tooth brushing with appropriate toothbrushes represents the first line of defense in the 
removal of food residues and dental plaque. Kumar et al. (2016) reported that irregular toothbrushing increases 
the risk of caries compared to regular toothbrushing. In our study, most of the patients brush twice a day, in the 
morning and evening. The percentage we received for brushing after each meal is very small, unsatisfactory and 
is due to the need to wear a toothbrush with them if they are out or not in their home. In this case, it is 
recommended that the patient rinses the mouth with water. In our study, 90.2% of patients who can not brush 
their teeth after a meal, rinse their mouth with water, while 9.8% use toothpick. It is necessary to educate 
patients and explain to them how improper use of toothpick can lead to gum abrasion. Patients during 
orthodontic treatment need to avoid sticky and tough foods because these foods easily engage in fixed 
orthodontic appliances, especially if patients can not immediately brush their teeth after the meal. Patients who 
wear fixed appliances need to be trained to properly maintain oral hygiene and their brushing techniques have to 
be checkedregularly. 
In terms of the choice and use of the toothbrush in this study, the majority of patients -68.63% use an 
orthodontic toothbrush. These results correspond to other studies where also the largest percentage of patients 
used this type of brush during orthodontic treatment.[8] The orthodontic toothbrush is in two levels, in the form 
of V with longer bristlesat the ends and shorter bristles in the middle. This form enables removing the dental 
plaque of brickets and teeth, that is, the area above and below the brickets. Studies relating to the effectiveness 
of the use of orthodontic toothbrushes compared to conventional toothbrush for plaque removal have received 
contradictory results. [9] [10]Other studies have shown that electric toothbrushes are very effective in removing 
plaque and food residues, but manual toothbrushes, if used properly with appropriate frequency, technique and 
duration, are also effective. [11] In fact, a study concluded that patients with poor oral hygiene can benefit from 
electric toothbrushes as work with them is easy and quick. [12] Our study showed that most patients - 78.43% 
use fluoride toothpastes, a percentage that is consistent with other studies, where in one of them the use of 
fluoride toothpastes is 82%, which is also a high percentage. [8] Fluoride toothpaste affects the prevention of 
dental caries, and is even more effective when used twice a day.From the additional supplementsused to 
maintain oral hygiene, our study showed that the use of interdental brushes and mouthwash solutions is more 
common than the use of dental floss. It has also been reported that interdental brushes have a greater effect on 
the interaproximal cleaning of the dental plaque compared to the dental floss. [13] Although the daily use of 
interdental brushes in patients is more common, the percentage is still small (33.33%) and points to the need for 
increased patient education for the role of these additional supplementsand the benefits they have. Daily use of 
dental floss and interdental brushes is recommended. Waerhaug reported that the use of interdental brushes 
allows the removal of the subgingival plaque to a depth of 2 to 2.5 mm. [14] In this study, daily use of dental 
floss is only 7.84%. 
Many studies have shown that the proper use of the dental floss in patients with fixed orthodontic 
appliances affects the health of the inter-proximal gingiva. [15] 
However, the daily use of the dental floss by patients in numerous studies shows low percentages. [16] 
The dental floss has his disadvantages for use during orthodontic treatment in patients with fixed appliances as it 
presents a challenge to use. It‟s harder to reach the gums through the archwires, it is more difficult to manipulate 
it rather than in untreated patients with orthodontic fixed appliances. In certain studies where the removal of 
dental plaque is compared with the interdental brushes, they have proved to be better.[17] [18] In terms of the 
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use of mouthwash solutions, 81.37% of the patients use them daily and it is a pleasure to see that these 
supplements, that are of huge importance for oral hygiene, are represented in a highpercentage. Oral health is 
one of the most important components for the general health of the patient and for the quality of his life. In the 
future, dentists need to strengthen the importance of proper toothbrushing and the use of additional supplements 
for oral hygiene.[19] Oral hygiene is more difficult to maintain in patients undergoing orthodontic treatment 
with fixed appliances and it is therefore necessary for orthodontists to provide proper education. 
 
V.  Conclusion 
Based on the findings of this study, it is obvious that patients wearing orthodontic appliances have 
problems maintaining good oral hygiene. Although the respondents in this study showed good results with 
respect to some means of maintaining oral hygiene, however, for most of the supplemental tools the percentage 
was low. This points to the need of strengthening their promotion, as well as increased education from 
orthodontists and dental hygienists. Oral hygiene instructions are necessary throughout the entire orthodontic 
treatment and they need to be strengthened. At the very beginning of the orthodontic treatment, the therapist 
should motivate patients in order for the oral hygiene to be at a high level throughout the entire treatment. 
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